The addition of K2S04 to Li2S04 causes a considerable change in the rheological properties of the cubic high temperature modification. A simple device for relative measurements of the plastic flow of the salt consisted of a sphere of stainless steel at the end of a steel rod on top of which weights were hung in order to obtain a suitable penetration rate through the salt. This rate depended on the composition of the mixture as well as on the thermal pretreatment of the salt. The temperature dependence was strong; a crude estimation gave an "activation energy" of the order of 2 x 10 s cal/mole, i. e. more than an order of magnitude higher than for electrical conductivity or cation self-diffusion. This result is in agreement with the interpretation of the electrical conductivity as being due solely to cation transport.
In a recent investigation of electromigration in lithium-rich solid mixtures of alkali sulfates it was found that the electrodes sunk down into the salt 1 , while this did not occur for pure a-Li2S04 . From this observation we concluded that it should be possible to make crude measurements of the "viscosity" By loading weights on top of the 6 mm tube, the sphere was forced to penetrate through the salt with a rate that was measured with a cathetometer. Pure Li2S04 and four mixtures were investigated, see then cooled to the desired temperature. When this temperature became stable, the sphere was lowered until it touched the surface of the salt, and the measurement was started. The penetration rate which was highest in the beginning became constant after a depth of the order of the radius of the sphere had been reached. However, in some cases the penetration was too slow for this depth to be readied within some 10 hours and an assumed constant rate v was extrapolated by a comparison of the times at which depths of e. g. 1 or 2 mm were reached in different experiments. These estimated rates, denoted by e in Table 1 , are considered to, at best, indicate the right order of magnitude. For the mixtures with 0.86% K2S04 the sphere was placed at a fixed position, about 5 cm below the surface of the salt, before the measurement started. Also in this case it usually took some time before the velocity v became constant. As before, the salt was heated to about 900 °C between two measurements. The cooling was either stopped at the chosen temperature or continued to about 650 °C, after which the salt was heated slowly to the temperature at which we were going to measure. (This latter procedure is indicated by c in Table 1 , whilst h stands for the simpler procedure.) The choice of thermal pretreatment has a drastic effect on the penetration rate.
Stainless steel corrodes slightly in sulfate melts, and we noticed that the salt gradually became miscoloured. However, when a salt sample was dis- Akad. Nauk USSR 88, 815 [1953] .
sity" of the salt by applying STORE'S law. If we thus consider the total weight of the sphere, supporting tube and load (788.65 grams) as the force acting on a sphere of radius 1.0 mm, we obtain 17 = 1.48 X 10 9 u -1 poise, if the velocity v is in mm/h as in Table 1 . The highest rate measured by us (0.86%, 825°) will then correspond to a "viscosity" This investigation is supported by the Swedish Technical Research Council.
